The effect of short-term sleep fragmentation produced by intense auditory stimuli on the arousal response to upper airway obstruction in lambs.
Upper airway obstruction is recognized to cause apnoea in newborns as well as in adults. However, very little is known about factors that influence the arousal response from sleep during upper airway obstruction in newborns. Experiments were therefore done to investigate the effect of short-term sleep fragmentation on the arousal response to upper airway obstruction in six lambs aged 8 to 14 days. Each lamb was anaesthetized and instrumented for recordings of electrocorticogram, electro-oculogram, nuchal and diaphragm electromyograms and measurements of systemic arterial blood pressure and oxygen saturation (fiberoptic catheter oximeter). A tracheostomy was done and a fenestrated tracheostomy tube placed in the trachea. Experiments were not done before the third postoperative day. During a study, a 5F balloon tipped catheter was inserted into the tube so that airflow could be obstructed by inflating the balloon. Measurements were made during 30 s control periods and during experimental periods of upper airway obstruction in at least three epochs of quiet sleep and active sleep in each animal. These measurements were made following a period of uninterrupted sleep and repeated following a 36-42 h period of sleep fragmentation. Sleep fragmentation was produced by 30 s of noise separated by 2 min of quiet. Sleep fragmentation produced small but statistically significant increases in the time to arousal and decreases in the haemoglobin oxygen saturation at arousal during upper airway obstruction in quiet sleep but not active sleep. However, these changes, although consistent, were small and are of questionable biological significance. Therefore, I believe it is unlikely that short-term sleep fragmentation per se significantly impairs the arousal response to respiratory stimuli in newborns.